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(54) IC CARD SYSTEM AND ITS COMMUNICATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a card system which reduces time that is 
needed to identify the owner of an IC card when a reader-writer and the IC card 
communicate in the same frequency. 

SOLUTION: An IC card 10 which receives an initial response request (polling) 
command from a reader-writer 20 sends a user ID as initial response information 
together with a card ID. When the reader-writer detects plural user IDs at the same 
time, a reset command and a polling command are sent and when a user ID becomes 
only one, post-processing based on a card ID that becomes a set of the user ID is 
performed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is a correspondence procedure in IC card system which has the 
information processor which communicates between two or more IC cards of a 
non-contact mold, and each IC card. The process in which a predetermined response 
demand command is transmitted to the IC card with which said information processor 
consists in communication link within the limits of self-equipment, The process in 
which the response indication in which the IC card which received said response 
demand command contains the group of the user ID for identifying the owner of the 
card ID for identifying a self-card at least and a self-card is transmitted to said 
addressing to an information processor at random, When the response indication from 
two or more IC cards interferes, said information processor While detecting user ID at 
least from each response indication which repeated retransmission of message of said 
response demand command, and was received until it receives without interference 



the response indication of all the IC cards that consist in communication link within 
the limits of self-equipment The correspondence procedure including the process in 
which consecutiveness processing based on the card ID which becomes the detected 
user ID and a group is performed in IC card system. 

[Claim 2] It is a correspondence procedure in IC card system which has the 
information processor which communicates between two or more IC cards of a 
non-contact mold, and each IC card. The process in which a predetermined response 
demand command is transmitted to all addressing to an IC card to which said 
information processor consists in communication link within the limits of 
self-equipment, The card ID for the IC card which received said response demand 
command to identify a self-card, and the information for the error detection, The 
process transmitted to said information processor through the time slot which chose 
at random the user ID for identifying the owner of a self-card and the information for 
the error detection, and the response indication that contains the group of the 
identifiable information for response detection also at the time of interference, The 
number of the IC cards with which said information processor consists in 
communication link within the limits of self-equipment according to the receiving 
situation of said response indication for every time slot, and the number of owners are 
recognized. The correspondence procedure including the process in which 
consecutiveness processing for specifying the single IC card by one owner based on a 
recognition result is performed in IC card system. 

[Claim 3] The step which repeats transmission of said response demand command 
until the process in which said consecutiveness processing is performed specifies a 
single response indication by each time slot, When said response indication in a single 
time slot becomes single, while detecting user ID from the response indication 
concerned The step which repeats transmission of said response demand command 
addressed to an IC card with user ID other than the detected user ID until said 
response indication is lost, The step which repeats the processing which detects the 
single card ID which becomes user ID and a group concerned from said response 
indication over this response demand command about said detected user ID while 
transmitting said response demand command to an IC card with the detected user ID, 
****** — the correspondence procedure according to claim 2 characterized by 
things. 

[Claim 4] A means to hold the user ID for identifying the owner of the card ID to have 
the information processor which communicates between two or more IC cards of a 
non-contact mold, and each IC card, and for each IC card identify a self-card, and a 
self-card, When a predetermined response demand command is received from said 
information processor, it has a means to create the response indication which 
contains the group of said card ID and user ID at least, and to transmit to said 
addressing to an information processor at random. When two or more user ID in which 



said information processor is different from each other from said response indication 
over said response demand command which self-equipment transmitted is detected 
at a coincidence term, or when interference is not able to detect each user ID Said 
response demand command is broadcast again to the IC card which consists in 
communication link within the limits of self-equipment. The means which repeats 
retransmission of message of said response demand command addressed to all the IC 
cards of the others which were not able to detect user ID while making the addressing 
to an IC card recognize the pause of said response indication, when user ID is 
detectable, IC card system characterized by having a means to detect the single card 
ID which repeats transmission of said response demand command addressed to an IC 
card with the detected user ID, and detection of the card ID from said response 
indication corresponding to it, and becomes each user ID and group. 
[Claim 5] A means to hold the user ID for identifying the owner of the card ID to have 
the information processor which communicates between two or more IC cards of a 
non-contact mold, and each IC card, and for each IC card identify a self-card, and a 
self-card, When the response demand command from said information processor is 
received, said card ID and the information for the error detection, Said user ID and the 
information for the error detection, and the response indication that contains the 
group of the identifiable information for response detection also at the time of 
interference It has a means to transmit to said information processor through the time 
slot chosen at random. 1st means to recognize the number of the IC cards with which 
said information processor consists in communication link within the limits of 
self-equipment according to the receiving situation of said response indication for 
every time slot to said response demand command which self-equipment transmitted, 
and the number of owners, IC card system characterized by having 2nd means to 
perform processing which specifies the single IC card by one owner based on said 
recognition result. 

[Claim 6] The 1st memory area for said 1st means to store the response indication 
from each IC card, The buffer which has the 3rd memory area for storing the single 
card ID which becomes the 2nd memory area, and each user ID and group for storing 
the single user ID for every time slot, When said response indication is stored in said 
1st memory area for every time slot and single user ID is detected from each stored 
response indication, the user ID is stored in said 2nd memory area. It has a means to 
store the card ID in said 3rd memory area when the single card ID is detected from 
the response indication containing the user ID concerned. IC card system according 
to claim 5 characterized by being constituted so that the number of said IC cards and 
the number of owners may be recognized according to said the 1st thru/or storing 
pattern of the 3rd memory area. 

[Claim 7] When two or more user ID which is different from each other by the same 
time slot to said response demand command which self-equipment transmitted is 



detected, said 2nd means Said response demand command is broadcast again to the 
IC card which consists in communication link within the limits of self-equipment. The 
means which repeats retransmission of message of said response demand command 
addressed to the IC card of the others which were not able to detect user ID while 
making the addressing to an IC card recognize the pause of said response indication, 
when single user ID is detected by the single time slot, Transmission of said response 
demand command addressed to an IC card with the detected user ID and detection of 
the card ID from said response indication corresponding to it are repeated. IC card 
system according to claim 5 characterized by having a means to specify the single 
card ID which becomes each user ID and group. 

[Claim 8] A means to hold the user ID for identifying the owner of the card ID to have 
the information processor which communicates between two or more IC cards of a 
non-contact mold, and each IC card, and for each IC card identify a self-card, and a 
self-card, A means to create the response indication which contains the group of said 
card ID and user ID at least, and to transmit to said addressing to an information 
processor at random when a predetermined response demand command is received 
from said information processor, While holding the amount-of-money information 
showing the countervalue of the predetermined service which the owner concerned 
enjoys It has a means to update said amount-of-money information according to the 
demand from said information processor. When two or more user ID in which said 
information processor is different from each other from said response indication over 
said response demand command which self-equipment transmitted is detected at a 
coincidence term, or when interference is not able to detect each user ID Said 
response demand command is broadcast again to all addressing to an IC card that 
consists in communication link within the limits of self-equipment. The means which 
repeats retransmission of message of said response demand command addressed to 
all the IC cards of the others which were not able to detect user ID while making the 
addressing to an IC card recognize the pause of said response indication, when user 
ID is detectable, A means to detect the single card ID which repeats transmission of 
said response demand command addressed to an IC card with the detected user ID, 
and detection of the card ID from said response indication corresponding to it, and 
becomes each user ID and group, IC card system characterized by having a means to 
give an update process demand of said amount-of-money information based on the 
detected single card ID to the addressing to an IC card concerned. 
[Claim 9] It is the IC card of the non-contact mold which communicates between the 
information processors which have a means to broadcast said response demand 
command again when single user ID is not able to be detected from the response 
indication in each time slot, while transmitting a predetermined response demand 
command. When a means to hold the user ID for identifying the owner of the card ID 
for identifying a self-card and a self^card, and said response demand command are 
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received The IC card characterized by having a means to create the response 
indication which contains the group of said card ID and user ID at least, and to 
transmit to said addressing to an information processor at random. 
[Claim 10] When the user ID for identifying the owner of the card ID for identifying a 
self-card and a self-card is held and a predetermined response demand command is 
received It is the information processor which communicates between the IC cards of 
the non-contact mold which has a means to create the response indication which 
contains the group of said card ID and user ID at least, and to transmit at random. 
When two or more user ID which is different from each other from said response 
indication over said response demand command which self-equipment transmitted is 
detected at a coincidence term, or when interference is not able to detect each user 
ID Said response demand command is broadcast again to the IC card which consists 
in communication link within the limits of self-equipment. The means which repeats 
retransmission of message of said response demand command addressed to all the IC 
cards of the others which were not able to detect user ID while making the addressing 
to an IC card recognize the pause of said response indication, when user ID is 
detectable, The information processor characterized by having a means to detect the 
single card ID which repeats transmission of said response demand command 
addressed to an IC card with the detected user ID, and detection of the card ID from 
said response indication corresponding to it, and becomes each user ID and group. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the improved technique of specifying 
the IC card of each [ an information-processor side ] quickly, and giving facilities to 
communicative especially, about IC card system which has the information processor 
which communicates by wireless between two or more IC cards of a non-contact 
mold, and each IC card. 
[0002] 

[Description of the Prior Art] The information processor which communicates 
information among two or more IC cards of a non-contact mold, and the reader writer 
specifically equipped with the radio means and the computer processing means are 
known. At such a reader writer, in order to avoid the interference in the case of 
communicating with two or more IC cards on the same frequency, usually the IC card 
which serves as a communications partner using the technique called "anti collision" 
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is sorted out. 

[0003] Although there are some approaches in the implementation gestalt of anti 
collision, the technique of identifying each IC card is adopted by turning an initial 
response demand command to each IC card, transmitting using a time slot, at the time 
of communication link initiation, and more generally, detecting the card ID contained in 
a response indication from each IC card. 

[0004] Here, a "time slot" is a method shown as it is communicating to coincidence by 
dividing predetermined communication link time amount into the short time basis 
called two or more slots, and assigning each slot to the communication link with a 
separate IC card. As the anti collision which used the time slot is the following, 
specifically, it is performed. 

[0005] When having not communicated with an IC card, the reader writer has 
transmitted periodically the initial response demand command (it is hereafter written 
as "polling" in the Polling command and drawing) containing error detecting code, as 
shown in drawing 13 (a). If an IC card comes into communication link within the limits 
of this reader writer, an IC card will choose a time slot at random, and will transmit it 
to a reader writer by making Card ID and error detecting code of a proper for 
identifying each IC card to that timing into an initial response indication. The format of 
the initial response indication in this case is shown in drawing 13 (b). 
[0006] A reader writer reads the initial response indication transmitted from each IC 
card for every time slot. When the IC card of "B" had transmitted [ the IC card and 
Card ID of "A" ] the initial response indication at the coincidence term, as IC card ID 
of two or more sheets, for example, cards, showed in the drawing 13 (c) lower berth, 
the error by interference is detected by one time slot with error detecting code, and 
an initial response indication cannot be read correctly. When there is much number of 
sheets of an IC card, or when there are few time slots, the probability for the time slot 
which the IC card of two or more sheets chose to lap will become high, and the 
probability that an initial response indication can be read correctly will fall. In this case, 
a reader writer broadcasts the Polling command again until it can read an initial 
response indication correctly and the card ID within an initial response indication is 
set to one. 

[0007] When Card ID is set to one, the IC card which transmitted the card ID is 
specified as a partner of subsequent communication links and information processing. 
And it adds to all the commands that turn the card ID of the specified IC card to all IC 
cards, and are transmitted. The IC card which received various commands from the 
reader writer collates with the self card ID the card ID added to the command 
concerned, respectively, when in agreement, it judges that the self-card has been 
recognized and processing of the command concerned is performed. On the other 
hand, a no response condition is formed to the command noting that a self-card is not 
recognized, when Card ID is an inequality. 



[0008] For example, IC cards A, B, C, and D of four sheets exist in communication link 
within the limits of a reader writer (it is written as R/W by a diagram) at coincidence, 
and signs that the IC card of two sheets has transmitted the initial response indication 
to two time-slot #1 and #2, respectively are shown in drawing 14 to the first Polling 
command. In this case, since a reader writer can read an initial response indication in 
neither of the time slots by interference, it transmits the Polling command again. In 
this example, the card ID of IC card A can be read with the 2nd Polling command one 
time-slot #1. Then, a reader writer specifies IC card A as subsequent communications 
partners, and it adds card ID"A" to various future commands until it changes into the 
Polling command and the processing about IC cardA finishes. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, in the above-mentioned IC 
card system, it is assumed that two or more cardholders (the following, user) possess 
the IC card of two or more sheets in coincidence, and do coincidence use of these. In 
this case, it is necessary to tell the purport which has recognized two or more users 
and has been recognized to each IC card in a reader writer side. If it is going to realize 
this by the technique of the conventional anti collision, after recognizing the card ID of 
all IC cards, ID (user ID) for identifying each user will be read according to an individual. 
However, when many IC cards go into communication link within the limits of a reader 
writer at coincidence, it becomes difficult to become easy to produce interference 
and to recognize all IC cards. Consequently, in a reader writer side, in order to identify 
user ID, it will have to communicate repeatedly between IC cards, and a user's 
convenience will fall remarkably. 

[0010] The example of a communication link of an each IC card and a reader writer 
when two users P and Q possess IC cardA and B/C of two sheets, and D, respectively 
and approach a reader writer as an example is shown in drawing 15 and drawing 16 . If 
these drawings are referred to, each IC card will have transmitted Card ID as an initial 
response indication to the Polling command from a reader writer. After a reader writer 
recognizes four cards ID of IC cards A, B, C, and D, it will communicate according to 
each IC card and individual, and will acquire user ID one by one. In this case, a reader 
writer must communicate repeatedly like illustration, by the time two users P and Q 
grasp existing in self communication link within the limits, and it requires great time 
amount. Such a problem is produced common to IC card system which performs the 
communication link with not only a reader writer but other information processors of 
the same kind, and the IC card of a non-contact mold. 

[0011] Then, in case the technical problem of this invention communicates between 
the IC card of a non-contact mold, and an information processor, it is to offer 
improved IC card system which enables it to identify an IC card by short time amount 
by the information-processor side, and its correspondence procedure. 
[0012] 



[Means for Solving the Problem] IC card system of this invention consists of 
information processors which communicate between the IC card of the non-contact 
mold which has a means to create the response indication which contains the group of 
said card ID and user ID at least, and to transmit at random, and this IC card, when the 
user ID for identifying the owner of the card ID for identifying a self-card and a 
self-card is held and a predetermined response demand command is received. When 
two or more user ID which is different from each other from said response indication 
over said response demand command which self-equipment transmitted is detected 
at a coincidence term, or when interference is not able to detect each user ID, an 
information processor Said response demand command is broadcast again to the IC 
card which consists in communication link within the limits of self-equipment. The 
means which repeats retransmission of message of said response demand command 
addressed to all the IC cards of the others which were not able to detect user ID while 
making the addressing to an IC card recognize the pause of said response indication, 
when user ID is detectable, It has a means to detect the single card ID which repeats 
transmission of said response demand command addressed to an IC card with the 
detected user ID, and detection of the card ID from said response indication 
corresponding to it, and becomes each user ID and group. 

[0013] An IC card constitutes Card ID and the information for the error detection, 
user ID and the information for the error detection, and the response indication that 
contains the group of the identifiable information for response detection also at the 
time of interference so that it may transmit to an information processor through the 
time slot chosen at random, and even when interference occurs in an 
information-processor side, it can make it possible to recognize the number of sheets 
of an IC card, and the number of owners. In this case, said information processor is 
constituted so that it may have 1 st means to recognize the number of the IC cards 
which consist in communication link within the limits of self-equipment according to 
the receiving situation of said response indication for every time slot to said response 
demand command which self-equipment transmitted, and the number of owners, and 
2nd means to perform processing which specifies the single IC card by one owner 
based on said recognition result. For example, since an error is detected and Card ID 
and user ID can read only the information for response detection when it interferes 
with two or more IC cards with which Card ID differs from user ID, it can recognize 
that two or more IC cards exist, and two or more owners exist. Moreover, when 
interference arises with two or more IC cards with which Cards ID differ, although 
there is one owner, he can recognize that two or more IC cards exist. 
[0014] The 1st memory area for said 1st means to specifically store the response 
indication from each IC card, The buffer which has the 3rd memory area for storing 
the single card ID which becomes the 2nd memory area, and each user ID and group 
for storing the single user ID for every time slot, When said response indication is 



stored in said 1st memory area for every time slot and single user ID is detected from 
each stored response indication, the user ID is stored in said 2nd memory area. When 
the single card ID is detected from the response indication containing the user ID 
concerned, it has a means to store the card ID in said 3rd memory area, and it 
constitutes so that the number of said IC cards and the number of owners may be 
recognized according to said the 1st thru/or storing pattern of the 3rd memory area. 
In addition, when interference arises, it is desirable that it is made not to perform 
storing in which memory area, either. 

[0015] Moreover, when two or more user ID which is different from each other by the 
same time slot to said response demand command which self-equipment transmitted 
is detected, said 2nd means Said response demand command is broadcast again to 
the IC card which consists in communication link within the limits of self-equipment. 
The means which repeats retransmission of message of said response demand 
command addressed to the IC card of the others which were not able to detect user 
ID while making the addressing to an IC card recognize the pause of said response 
indication, when single user ID is detected by the single time slot, It constitutes so 
that it may have a means to specify the single card ID which repeats transmission of 
said response demand command addressed to an IC card with the detected user ID, 
and detection of the card ID from said response indication corresponding to it, and 
becomes each user ID and group. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail with reference to a drawing. 

(The 1st operation gestalt) Drawing 1 is the functional block diagram of IC card 
system of this invention. This IC card system is constituted including the reader writer 
(R/W) 20 which is an example of two or more IC cards 10 of a non-contact mold, and 
the information processor of this invention. 

[0017] Between the reader writers 20, IC card 10 embeds the communication circuit 
11 which establishes the radio channel for performing information transfer, and IC12 
which performs information processing according to the various commands from the 
reader writer 20, and is constituted by the card medium. Future explanation shows the 
example at the time of using a time slot as the implementation technique of anti 
collision. A communication circuit 1 1 changes into digital data the analog data 
received with the antenna 1 1 1 and the antenna 111, and has the D/A transducer 112 
which changes delivery and the digital data from the IC section 12 into analog data at 
the IC section 12, and is sent to an antenna 111. 

[0018] The IC section 12 has functional block of the ID Management Department 121 
and the command discernment section 122 which are formed when CPU 
(microprocessor) which is not illustrated reads and executes a predetermined program, 
the mode Management Department 123, and the signal-processing section 124. 



[0019] The command discernment section 122 judges the classification of the 
receiving command from the reader writer 20 which received through the 
communication circuit 11. The receiving command said here is an initial response 
demand command (henceforth, polling command), the reset command which requires a 
mode change, a sleep command, or various processing demand commands. 
[0020] The user ID for identifying the owner of the card ID for card identities and its 
card is managed by the ID Management Department 121, and it is received through a 
communication circuit 1 1 from the reader writer 20, and when the command identified 
in the command discernment section 122 is the polling command, Card ID and user ID 
are sent out to this order at the signal-processing section 124. The signal-processing 
section 124 arranges Card ID, user ID, and error detecting code in this order, and 
performs information processing [ response indication / initial / generation ] 
according to various commands. Moreover, on the occasion of the information 
transmission to the reader writer 20, a time slot is chosen at random using a 
random-number-generation means, and object information, for example, an initial 
response indication, is sent out to a communication circuit 1 1 to the timing. Drawing 2 
is drawing having shown the structure of the initial response indication by this 
operation gestalt. In addition, in an initial response indication, error detecting code is a 
well-known sign used in order to check whether Card ID and user ID have received 
correctly. 

[0021] The mode Management Department 123 will make the mode of a self-card the 
active mode automatically, if it detects having gone into communication link within the 
limits of the reader writer 20, and on the other hand, when the command identified in 
the command discernment section 122 is the sleep command or reset mode which 
requires a mode change, it changes the self mode into the active mode, a sleep mode, 
or reset mode. The active mode is the mode which enables it to answer various 
commands from an active state 20, i.e., a reader writer, a sleep mode is the mode in 
which the response to the various commands from hibernation 20, i.e., a reader writer, 
is disregarded, and reset mode is the mode which will be in a standby condition with an 
active state here. The mode Management Department 123 accumulates in the 
memory which does not illustrate the information on these modes. 
[0022] On the other hand, the reader writer 20 is constituted including the 
communication circuit 21 which establishes the radio channel for performing 
information transfer, and the information processing section 22 which performs 
various processings to IC card 10 between IC cards 10. 

[0023] A communication circuit 21 changes the analog data from an antenna 21 1 and 
an antenna 211 into digital data, and has the D/A transducer 212 which changes 
delivery and the digital data from the information processing section 22 into analog 
data at the information processing section 22, and is sent to an antenna 21 1. 
[0024] The information processing section 22 has the buffer 225 formed in functional 



block of the data control section 221 formed when CPU (microprocessor) which is not 
illustrated reads and performs a predetermined program, the user management 
section 222, the card Management Department 223, and the signal-processing section 
224, and a part of memory means. 

[0025] The data control section 221 identifies each time slot, reads the receipt 
information from IC card 10 for every time slot, collates Card ID, user ID, , error 
detecting code, etc., and checks the existence of interference of receipt information. 
And if an error is not detected, it stores in the data area in a buffer 225 by using 
receipt information as normal data. The user management section 222 stores it in the 
user ID field in a buffer 225, when the receipt information stored in the data area in a 
buffer 225 is checked and user ID is contained in the receipt information. The card 
Management Department 223 stores it in the card ID field in a buffer 225, when the 
receipt information stored in the data area in a buffer 225 is checked and Card ID is 
contained. The signal-processing section 224 recognizes the card ID in a card ID field, 
and performs processing of the writing to the memory of the information after the 
consecutiveness processing based on the card ID, for example, information processing, 
and processing, read-out, updating, etc., and the communications processing in that 
case. 

[0026] In IC card system constituted as mentioned above, a correspondence 
procedure when two or more IC cards 10 go into communication link within the limits 
of the reader writer 20 is explained. 

[0027] First, the procedure by the side of IC card 10 is explained with reference to 
drawing 3 . If IC card 10 goes into communication link within the limits of the reader 
writer 20, it will activate the mode and will make it a standby condition (step S301). 
here — the reader writer 20 to the polling command — receiving (it No(ing) step S302 
and S303: — ) S304: When the self mode acquired from No, S305:Yes, and the mode 
Management Department 123 is the active mode (step S306: Yes), The 
signal-processing section 124 acquires Card ID and user ID from the ID Management 
Department 121, generates a random number, and outputs the initial response 
indication of the structure shown in drawing 2 to the time slot of the timing according 
to the result (step S307). A communication circuit 1 1 transmits this initial response 
indication to the reader writer 20 through the D/A transducer 1 1 2 and an antenna 111. 
[0028] When the receiving command from the reader writer 20 is a reset command 
(step S303: Yes), the mode Management Department 123 returns the self mode to 
reset mode. Moreover, when it is the sleep command in which the receiving command 
from the reader writer 20 has the card ID registered into the card (step S304: Yes, 
S308:Yes) and the mode is the active mode, the mode Management Department 123 
changes the mode into a sleep mode (step S309), and accumulates the mode 
information. In the case of the processing demand command of the card ID with which 
the receiving command from the reader writer 20 was registered into the card, (step 



S304:Yes, S308:No) f and the mode Management Department 123 make the mode the 
active mode (step S310). The signal-processing section 124 performs processing 
according to the contents of this command (step S31 1), 

[0029] Next, the procedure by the side of the reader writer 20 is explained with 
reference to drawing 4 . After the reader writer 20 initializes the data of each field in a 
buffer 225 (a data area, a user ID field, account region of card ID) (step S401) and 
transmits a communication circuit 21 polling command, it forms the receive state of 
the initial response indication from IC card 10 (step S402). When an initial response 
indication is received, it is read for every time slot (step S403), and an initial response 
indication checks whether it is normal data using error detecting code. When it is able 
to be checked that it is normal data, the index showing the sequence of the read time 
slot is added to the data, and it stores in it in the data area in a buffer 225 (step S404). 
When it is judged that the user management section 222 checks the data stored in the 
data area in a buffer 225 (step S406), and there is two or more different user ID, (step 
S407:No) and two or more users direct the purport which exists in communication link 
within the limits in the signal-processing section 224. Thereby, the signal-processing 
section 224 outputs a reset command to a communication circuit 21 (step S408). 
[0030] As a result of the check of the user management section 222, when the user ID 
stored in the data area is (step S407:Yes) and a user ID field is initial value in one, the 
user ID is stored in (step S409:No) and a user ID field (step S410). Moreover, the user 
ID stored in the data area tells that to the signal-processing section 223, while the 
user of (step S411:Yes) and communication link within the limits judges it as one 
person and stores the card ID of the same index as the user ID of a data area in a card 
ID field by one, when the user ID is the same as that of the user ID of a user ID field. 
The signal-processing section 223 transmits a sleep command to an IC card with the 
card ID (steps S412 and S413). 

[0031] The user management section 222 judges that (step S411:No) and the user 
who has recognized this time but already recognized other one user when there was 
only one user ID in a data area again and the user ID differed from the user ID of the 
user ID field in a buffer 225, and that is told to the signal-processing section 224. 
Thereby, the signal-processing section 224 transmits a reset command (step S414). 
[0032] The data control section 221 judges that an IC card does not exist in (step 
S405:No, S415:No) f and communication link within the limits, when one does not have 
receipt information in a time slot and there are no data in the card ID field in a buffer 
225, and it tells that to the signal-processing section 224. Thereby, the 
signal-processing section 224 broadcasts the polling command again. Moreover, since 
the IC card was recognized in the past although an IC card has not been recognized 
this time when one did not have receipt information in a time slot and data were in the 
card ID field in a buffer 225 (step S405: No, S415:Yes), the signal-processing section 
224 chooses the card ID of arbitration from a card ID field, and performs 



communications processing (step S416). 

[0033] By communicating in such a procedure, the reader writer 20 can specify IC 
card 10 which serves as a communications partner more quickly compared with the 
conventional approach, and can establish a radio channel now. 

[0034] Next, the concrete gestalt of the correspondence procedure by IC card system 
of this operation gestalt is explained. First, User P has two sheets, IC card A and IC 
card B, User Q has two sheets, IC card C and IC card D, and an example of the time 
slot at the time of going into coincidence at communication link within the limits of the 
reader writer 20 is shown in drawing 5 (a) and (b). 

[0035] To 1st Polling Komang from the reader writer 20, to the timing of the 1st time 
slot IC card A transmitted the initial response indication to the timing of the 2nd time 
slot, respectively, and three IC cards B, C, and D have answered in drawing 5 (a). At 
this time, the data control section 221 of the reader writer 20 reads receipt 
information for every time slot. About the receipt information of the 1st time slot, the 
data control section 221 stores user ID and Card ID in the data area of a buffer 225 
noting that an error is not detected as a result of a check. Since the error from the 
receipt information of the 2nd time slot is detected, the data control section 221 
notifies that it is interference information to the signal-processing section 224. In this 
case, since the number of user ID is one and the user ID field in a buffer 225 is initial 
value, the user management section 222 stores user ID "P" in a user ID field, and the 
card Management Department 223 stores card ID"A" in a card ID field. 
[0036] To IC card A, the signal-processing section 224 transmits a sleep command 
with card ID"A", and transmits the polling command to all addressing to an IC card of 
communication link within the limits of the reader writer 20 again. 
[0037] Since IC card A received the sleep command to the 2nd polling command and 
the mode of a self-card is changed into the sleep mode, an initial response indication 
is not transmitted from this IC cardA. About the receipt information of the 1st time 
slot, the data control section 221 stores user ID and Card ID in the data area of a 
buffer 225 noting that an error is not detected as a result of a check. Since an error is 
detected about the receipt information of the 2nd time slot, the data control section 
221 notifies the purport which is interference information to the signal-processing 
section 224. Moreover, the number of user ID is one, and since it is in agreement with 
the user ID stored in the user ID field in a buffer 225, the card Management 
Department 223 stores card ID"B" in a card ID field. 

[0038] To Card A and Card B, the signal-processing section 224 transmits a sleep 
command with each card ID, and transmits the polling command to all addressing to an 
IC card of communication link within the limits of a reader writer again. 
[0039] The situation after the 3rd transmission of an initial response demand 
command is shown in drawing 5 (b). Since the sleep command is transmitted to IC 
cards A and B, an initial response indication is not transmitted from these IC cards. 



The initial response indication of IC card D is transmitted to IC card C and the 2nd 
time slot at the 1st time slot, respectively. The check result of the data control 
section 221 and both of the information are read as normal data, and are stored in the 
data area in a buffer 225. 

[0040] Although the number of the user ID which received this time is one, since it 
differs from the user ID stored in the user ID field in a buffer, the user management 
section 222 is outputted to the signal-processing section 224 so that a reset 
command may be transmitted. The signal-processing section 224 is outputted to a 
communication circuit 21 so that a reset command may be transmitted to each card. 
Each IC card which received the reset command from the reader writer 20 makes the 
mode of a self-card the active mode, respectively, and stands by. It repeats this 
processing until it transmits the polling command and a user becomes one person (i.e., 
until the reader writer 20 recognizes one user ID). 

[0041] Next, when a user becomes only one person like drawing 6 and the initial 
response indication of IC cards A and B is transmitted to the 1 st and the 2nd time slot 
to the Polling command, respectively, since the data control section 221 detects an 
error from neither of the receipt information of the time slots, it stores user ID and 
Card ID in the data area of a buffer 225. Since the number of user ID is one at this 
time, in the card Management Department 223, the user management section 222 
stores user ID and Card ID in a user ID field to a card ID field, respectively. The 
signal-processing section 224 performs the transmission of a sleep command and the 
transmission of the 2nd polling command to the card ID stored in the card ID field. 
Consequently, since there is no receipt information from other IC cards in a time slot 
and card ID"A" and "B" are stored in the card ID field in a buffer to the polling 
command which is the 1st time, the signal-processing section 224 starts the 
information processing based on the card ID which becomes each user ID, or each 
user ID and a group. 

[0042] Since IC card 10 transmitted user ID to coincidence as an initial response 
indication in addition to Card ID, when two or more users exist in communication link 
within the limits of the reader writer 20, with this operation gestalt, time amount 
required in order that the reader writer 20 may detect existence of two or more users, 
and time amount until it answers future information processing and IC card 10 can be 
shortened, so that clearly from the above example of a communication link. 
[0043] (The 2nd operation gestalt) Next, the 2nd operation gestalt of this invention is 
explained. In addition to registering Card ID and user ID into the ID Management 
Department 121 of IC card 10, a coding method with the following properties is 
adopted with this operation gestalt. That is, even if it is the case where the initial 
response indication of the same DS transmitted to coincidence from two or more IC 
cards 10 reaches the reader writer 20 by the same time slot, it is digital-data-ized 
correctly and it enables it to read it. 



♦ 

[0044] The initial response indication from IC card 10 at this time consists of Card ID, 
card ID error detecting code, user ID and user ID error detecting code, and an initial 
response indication detection sign, as shown in drawing 7 . An initial response 
indication detection sign always considers as a fixed value here, and even if it 
interferes, only this sign is added for the ability reading. Moreover, two error detecting 
codes are used for the error detection of Card ID and user ID. 

[0045] Here, in IC card system of a configuration of having been shown in drawing 1 , 
what performed the function of the D/A transducer 212 as follows is considered. 
When it is beyond a constant value with the amplitude as an approach of changing into 
digital data the analog data received with the antenna 211, it is made for the D/A 
transducer 212 to be set to "1." That is, as two or more initial response indications 
are overlapped and it is shown in drawing 8 (c), when the wave-like data with which 
the amplitude became large are received, as shown in drawing 8 (a), it changes as the 
same data as the case where the wave of drawing 8 (b) is received. The procedure by 
the side of IC card 10 in case the initial response indication transmitted from IC card 
10 of such a configuration is what is shown in drawing 7 is fundamentally [ as the case 
of the 1 st operation gestalt ] the same. 

[0046] On the other hand, the procedure by the side of the reader writer 20 is as being 
shown in drawing 9 and drawing 10 . First, the reader writer 20 initializes the data of 
each field in a buffer 225 (a data area, a user ID field, card ID field) (step S801), and 
transmits the polling command (step S802). The initial response indication from each 
IC card 10 read for every time slot checks the data control section 221, using 
[ whether it is normal data and ] error detecting code (step S803). When it is judged 
about the initial response indication of each time slot that there is two or more kinds 
of user ID from the collating result of user ID error detecting code, (step S804:Yes) 
and that are notified to the signal-processing section 224. Thereby, the 
signal-processing section 224 transmits a reset command to all addressing to an IC 
card (step S805). 

[0047] Moreover, about each of user ID and Card ID, as a result of collating error 
detecting code, when an initial response indication is normal data, the initial response 
indication which added the index showing the sequence of the read time slot is stored 
in the data area in a buffer 225 (step S806). Thereby, the data storage for every time 
slot becomes possible. About an initial response indication detection sign, only when it 
suits with a predetermined value, it checks to the data area in a buffer 225 (step 
S806). The above processing is performed about all time slots. 

[0048] The user management section 222 checks the data (initial response indication 
to which the index was added) stored in the data area in a buffer 225 (step S808), and 
when it is judged that there is two or more kinds of user ID, it tells (step S809:No) and 
that to the signal-processing section 224. The signal-processing section 224 
transmits a reset command noting that it recognizes two or more users (step S810). 



[0049] As a result of the check of the user management section 222, the user ID 
stored in the data area in a buffer 225 has only one kind (step S809: Yes), and when a 
user ID field is initial value, applicable user ID is stored in (step S81 1 :No) and a user ID 
field (step S812). When there is a card ID of the same index as the user ID of a data 
area (S814:Yes), the card Management Department 223 stores the card ID in a card ID 
field (step S815). 

[0050] Moreover, the user ID stored in the data area in a buffer 225 has only one kind. 
And when the user ID is the same as that of the user ID of a user ID field (step S809: 
it Yes(es)) When there is a card ID of the same index as S81 1:Yes, S813:Yes, and the 
user ID of a data area (step S814: Yes), the card Management Department 223 The 
card ID is stored in a card ID field (step S815), and directions are outputted to the 
signal-processing section 224 so that a sleep command may be transmitted to an IC 
card with the card ID (step S816). 

[0051] Since (step S813:No) and this one user that has recognized but already 
recognize other cards when user ID has only one kind to the data area in a buffer 225 
and the user ID differs from the user ID in a user ID field, the user management 
section 222 outputs directions to the signal-processing section 224 so that a reset 
command may be transmitted (step S819). 

[0052] Since one sheet has not recognized (S8 step 1 7:No) and an IC card, either, 
when one does not have receipt information in a time slot (step S807: No) and there 
are no data also in the card ID field in a buffer 225, the data control section 221 takes 
out directions to the signal-processing section 224 so that the polling command may 
be transmitted. 

[0053] Since the IC card was recognized in the past although an IC card has not been 
recognized this time when receipt information did not have one as for the data control 
section 221 (step S807: No) and data were in the card ID field in a buffer 225 (step 
S817: Yes), the signal-processing section 224 chooses one sheet of arbitration from 
the card ID, and performs communications processing (step S818). 
[0054] Next, User P has IC card A and IC card B, User Q has IC card C and IC card D, 
and the example of a communication procedure when going into coincidence at 
communication link within the limits of the reader writer 20 is shown in drawing 1 1 (a) 
and (b). In the example of drawing 1 1 (a), IC card A answered to the timing of the 1 st 
time slot to the 1st Polling command from the reader writer 20, and three IC cards B, 
C, and D have answered coincidence to the timing of the 2nd time slot. At this time, 
the data control section 221 of the reader writer 20 reads receipt information for 
every time slot, and about the receipt information of the 1st time slot, since an error is 
not detected as a result of a check, card ID"A" and user ID "P" are stored in the data 
area of a buffer 225 as normal data. About the receipt information of the 2nd time slot, 
since the data control section 221 detects interference of user ID from user ID error 
detecting code, it initializes each field of a buffer 225 and transmits a reset command 



and the polling command to each IC cards B, C, and D. 

[0055] Drawing 1 1 (b) shows the response situation over the 2nd polling command. In 
two time slots, in the case of the example of illustration, Cards ID differ, respectively, 
but since user ID is identitas, it stores user ID "P" and "Q" in the data area of a 
buffer 225 as normal data. Since Card ID interferes in each time slot, storing of the 
card ID to the data area of a buffer 225 is not performed. 

[0056] As for the user management section 222, the user ID in the data area of a 
buffer 225 notifies two ("P", "Q") to the signal-processing section 224. Thereby, the 
signal-processing section 224 transmits a reset command and the polling command to 
each IC card. 

[0057] An example when the user of communication link within the limits of the reader 
writer 20 becomes one person here is shown in drawing 12 (a) and (b). In the example 
of drawing 12 (a), the initial response indication of IC cards A and B is in one time slot 
to the Polling command. In this case, in the data control section 221 , since the error of 
user ID is not detected, user ID "P" is stored in the data area of a buffer 225 as 
normal data. Since Card ID interferes, storing of the card ID to the data area of a 
buffer 225 is not performed. Moreover, there is no receipt information in the 2nd time 
slot. Here, although one kind of user ID "P" is stored in the data area in a buffer 225, 
since there is no card ID of the same index as the user ID of a data area, the card 
Management Department 223 directs to transmit the 2nd polling command in the 
signal-processing section 224. Thereby, the 2nd polling command is transmitted to 
each IC card A and addressing to B, and a communication link situation like drawing 12 
(b) is formed. 

[0058] In the example of drawing 12 (b), the initial response indication of IC cards A 
and B is in two time slots, respectively. At this time, in the data control section 221, 
since an error is detected from neither of the receipt information of the time slots, it 
is judged as normal data, and this is stored in the data area of a buffer 225. Since the 
number of Card ID and user ID is also one, respectively, it is stored in the user ID field 
of a buffer 225, and a card ID field. 

[0059] The reader writer 20 transmits the 3rd polling command to each IC cards A and 
B with a sleep command. Since in the case of this example receipt information is lost 
to a time slot and a card ID different, respectively is stored in the card ID field in a 
buffer 225, the reader writer 20 starts the information processing in connection with 
IC cards A and B. 

[0060] Thus, with the 2nd operation gestalt, since IC card 10 transmits the initial 
response indication of DS as shown in drawing 7 to the reader writer 20 and it was 
made to answer, the following things of it become possible. 

(1) When two or more IC cards with which Card ID differs from user ID interfere by the 
same time slot, although an error is detected, since Card ID and user ID can read an 
initial response indication detection sign, they can recognize easily that two or more 



IC cards exist in self communication link within the limits, and there are two or more 
users by the reader writer 20 side. 

(2) Since user ID and an initial response indication detection sign can be read and an 
error is detected by Card ID when two or more IC cards with which Cards ID differ 
interfere by the same time slot, although there is one user, he can recognize that 
there are two or more IC cards. 
[0061] 

[Example] The operation as a system which used as the card for tickets when using a 
means of transportation, the card system 10 for tickets, i.e., above-mentioned IC card, 
of a prepaid mold, and included the above-mentioned reader writer 20 in the ticket 
gate machine is possible for IC card system of this invention. The prepaid frame 
showing the countervalue of the entrainment which the user defined beforehand 
besides Card ID and user ID is recorded on the card for tickets free [ updating ], and a 
prepaid frame can be subtracted and added now according to the demand from a 
ticket gate machine side. 

[0062] In such a card system for tickets, in case a user holds up the card for tickets 
and passes a ticket gate machine, according to the polling command from a ticket gate 
machine side, the initial response indication which has the DS of drawing 2 or drawing 
7 from the card for tickets is transmitted to a ticket gate machine at random. 
[0063] In a ticket gate machine side, when two or more user ID which is different from 
each other from this initial response indication is detected at a coincidence term, or 
when interference is not able to detect each user ID, the polling command is 
broadcast again to all addressing to an IC card. And when user ID is detectable, the 
card for tickets is made to change into a sleep mode, and, on the other hand, the 
polling command is broadcast again to all addressing for tickets of the others which 
were not able to detect user ID to a card. By repeating this, it enables it to enable a 
ticket gate machine to perform quickly the communication link with all the cards for 
tickets, and to offer a comfortable use environment to a user. 

[0064] By the ticket gate machine side, when transmitting the initial response 
indication which has the DS of drawing 7 especially from the card for tickets, even if 
many cards for tickets go into self communication link within the limits at coincidence 
and interference arises, it becomes easy to recognize immediately the number of 
sheets of the card for tickets and the number of users, and to specify 
consecutiveness processing, and it becomes possible to raise the convenience of a 
system more. 

[0065] In addition, although the above explanation showed the example at the time of 
using the polling command as a response demand command, a communication link is 
continuable after communication link initiation with the same procedure also to other 
demand commands which require transmission of Card ID and user ID. 
[0066] 



[Effect of the Invention] According to the IC card system of this invention, it is 
effective in the time amount which discernment of two or more IC cards when the 
time amount for establishing the communication link between the IC card of a 
non-contact mold and an information processor, especially interference arise takes 
being shortened compared with the conventional technique so that clearly from the 
above explanation, therefore, since it becomes possible to perform consecutiveness 
processing, without sacrificing time amount which a communication link takes in IC 
card system with which processing near the real time thru/or it is demanded, or IC 
card system which permits coincidence use for each IC card by the user who 
possessed the IC card of two or more sheets, compared with the former, the 
practicality of a system can be boiled markedly and can be raised. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The functional block diagram of IC card system which applied this 
invention. 

[Drawing 2] The explanatory view of the initial response indication transmitted from 
the IC card of the 1 st operation gestalt. 

[Drawing 3] The procedure explanatory view by the side of the IC card by the 1 st 
operation gestalt. 

[Drawing 4] The procedure explanatory view by the side of the reader writer by the 
1st operation gestalt. 

[Drawing 5] (a) and (b) are the explanatory view of the example of a communication 
link by IC card system of the 1st operation gestalt. 

[Drawing 6] The explanatory view showing the example of a communication link when 
the user who possessed the IC card of two or more sheets goes into coincidence in 
the 1st operation gestalt at communication link within the limits of a reader writer. 
[Drawing 7] The explanatory view of the initial response indication transmitted from 
the IC card of the 2nd operation gestalt of this invention. 

[Drawing 8] For (a), drawing showing the example of an output signal of the D/A 
transducer with which the reader writer of the 2nd operation gestalt is equipped, (b), 
and (c) are drawing showing the example of an input signal of this D/A transducer. 
[Drawing 9] The procedure explanatory view by the side of the reader writer by the 
2nd operation gestalt. 

[Drawing 10] The procedure explanatory view by the side of the reader writer by the 
2nd operation gestalt (continuation of drawing 9 ). 

[Drawing 1 1] (a) is the explanatory view of the example of a communication link 



according [ on the 2nd operation gestalt and ] to IC card system of one ** to the 1st 
polling command. 

[Drawing 12] For an example in case there is an initial response indication which 
contains one user ID in the first time slot to the 1st Polling command in the 2nd 
operation gestalt and there is an initial response indication which contains two user ID 
in the 2nd time slot, and (b), (a) is the explanatory view showing an example in case 
there are two initial response indications which contain one user ID in two time slots 
to the 2nd polling command, respectively. 

[Drawing 13] For (a), the explanatory view of the initial response demand transmitted 
from the reader writer by the conventional-type system, (b), and (c) are the 
explanatory view of the conventional initial response indication transmitted from a 
card. 

[Drawing 14] The explanatory view having shown signs that the IC card of four sheets 
existed in communication link within the limits of a reader writer at coincidence, and 
the IC card of two sheets had transmitted the initial response indication to two time 
slots to the first Polling command in a conventional-type system, respectively. 
[Drawing 1 5] The explanatory view having shown the example of a communication link 
of an each IC card and a reader writer when two users P and Q possess the IC card of 
two sheets, respectively and approach a reader writer in a conventional-type system. 
[Drawing 16] The explanatory view of other examples of a communication link by the 
conventional-type system. 
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ftfHEffl Sllil* 53r i£©JSSR«=i v v K*«« L 
fct^fC, fct,WE*-K I DRtfa-f I D© 

- \£ *<D*imitm.-t&ffiffim*un?% 1 1 1, msb 
ofc«^»c iseoingiGHrtfc^-rs-r^To i c 

*- K*Bteffi«BJSM#=i^> F«rffaSffi U 3.— »f I 
D^WT'^/ctl^i^cO I C * - F3ft*cflraeiS«FllHB 

ofcflS©-T^T© I C K5B©ffiSBJSSFg#3-7:/ F 

»f I D%t>0 I C*- K5B<01IW2JES»B* 
3 v v F ©iMfi * mc W*S-T 3 S9IS«S»fltMfr 5 © * 
-F I D©«fflfc£»»)igUTffl*<03.— If I D^SgfC 

f i D%awf5#ak, 



WlifR 2 1 1-16 7 6 10 

^m^nrcm— *— f i dks-3< WfB^*fi**<oM«f 

XU»S&*£tKl ca-FfcTtcfr^Sfc, 
ZmtZZ.ttk'&mftZ I C*-F->X^A 0 

t,fcB*©*-rz»;*ciy hrt©JSS«Sl*^¥— 3— «f 

warn -r s ¥S**-r « igaas^fi i: ©ra raft *fif 
m%*mN?2>rc*b(D=L.— tf i D*«j$-r5¥8fc, 

B<ifa)5£;^S^3V>F^MLfci:#fc, iJ>&< fcfctfi 
8E*-F I DRtfa- tf I D ©li*^tr*S»1WB*ff* 

m?%>££*&WLt?2> I C*-Fo 
[fS*«l 0] e*-F*WB'J-rsfci6<0*-F I D 

&tf F0Bf*#*8Ksij-r«fc«)03.— tr i dzu 

»U RfT^cofS^S^avvF^SflLfct^tc. '>fc 
< fcfcitutE*— F I D&tf3-+f I D Offl%^tf*E«Fit 

© I C # - F £: ©fSITiHS^fr 5 m^BJaSSHT-fe o 

ggHA^lL/-cWIHJS^S*3T> F left? % MBit 

®mW)^mm*zmm(D3-— «f i D*ra«fWfc«aiL 

ofcJfr&tc, i^H©aflSBHrtt;:#f 5 I C*-F56 
tCHUl2/S^S*3v> F«I9SH3L. 3— <f I DA^ttl 
1?#fc*&«*<D I CA-KJSKiSMSJSSWffiO^* 
SSi$£-eSi:£:&tc 3— if I D*^mT#^^ofdti© 

t^tcd i c ts- vmvmtt&n&^y wu&m 

^ttlLfc3-lf I D^tol C*— FJBOWSBliSSFS* 
3 v > F ©j^ffl t ^entc fcfjST S ME*S»««* e> © * 
— F I D©«ai:%«0SL/Tffl^©3— f I Dtffltc 

[0 00 1] 

i cA-Ft, #i c*— \* k<Dmvmmic&-DTmm 
ttftommmmwtttm^z i c^-F^x-rAtcw 
l> mc. mmm&mMTmtto} i c*— F*a^u: 

[0 0 0 2] 

[se*©afl5] #isto§y©«a© i c*-Ft©p^T'« 

«©iim*R3W««ia«B, j»aiiB¥ 

s 1 3 > ^ a. - jtjQm^&t zm*. tc u — #^-r * 

T«a© 1 c*- Ki:ii(l*tT3«^©fiffi*jBWafc 
I C*-F*8Bi]LT^«©*<jif!fT?&*o 



[0 0 0 3] T^n'J ^ayWHifitttt^O* 1 

l/^Tffi«B8^«ffc«J^f£;^S*3VVK^^ I C *- F 
tciplttTaHIU #1 C*-Ffr&<Dte«1»«fc:-&Sn 

^*-fi D^tfta-rscfcteJ: m*<oi c#-f 

[000 4] r^^AXD7hJ id Br£(0 

iul. ^nfnoxny h^su^<o i c#-Ft<oa« 

fc»J9yjT*Ci:fc:«J:oT, |BlB#f;:a{SLTt^3<fc9tc 

[0 0 0 5] 'J-^^ I C*-Fi:iHI£LT 
HI 3 (a) tC^-Ti^tc, KOtettifflF 
^^tfWSBJSSFS^ri^VK (KT, Polling 
nv>F, 0T*« r po 1 1 i ngj tBSIB) ttfeMW 
KjM{8LT</^o CO'J— ^'I'^oaSiSHrtfC I c 
A-K^Aot<5i:, IC#— Ft±, ^i^Alc^-r 

f&mmvmttmi 3 (to tc^-r 0 

[0 0 0 6] 'J— ^-T5f«> # I C #— Kfr&i£11<£ 

L> lOO^AW-y htC2t$[J^±(0 I C#-F, M 

F I Dft s "A" ©1 C±>— Ft*— FI Dtf 
" B " OI C*-F^W^1t^|B)B#»!tCigflLT 
LSo/cl^i, 013 (c) TS^L^cfcaic, 

tflE L < I C f}— FOtfcSSc*^^*^^ 

^YAXa-y F©»*><*J>fc^*^«, I C#- 

FOjl/ufc^-l-AXD-y htfSfcSHfls*<iS<&!J» «J 

mfc&mmttTE l < s?#n5m£st**MftT lt l* 5 = 
mn. B.-owmfc&mmftcoz- f i d# i otc&ss: 

T\ Pol 1 i n gnv;/K*Sanrf*o 
[0 0 0 7] #— F I DAM -OtC&ofci:#«, 

- K I D£iM<=L/c I C ij- F*«B©5imSt;it«Aa 

aoffi¥fcLTi#^-rso ^lt. ffieufcic*— k 

©*— F I D^r-r^T© I C #— FfcfattTaSSSftS 
FKttJtafSo 'J-^f*fr£>&«:3WK 
ZgiELfcl C*-F«, ^M3V>FtC#ftP^n/cA 

- F 1 D^ftifniB©,*- F I D fcjS^U — SkL 
fci:#tig*-F3b^iS*nfci:W»fLT^3V^F 

[0 0 0 8] 0J*fcf, 01 4tC«\ 'J-*"^* (it* 
(iR/WtBSIS) oaff 4 feO I C27-FA, 

B, C, Dtf|5]BftC#?£L, IWPo 1 1 ing37 



f$P*W 1 1- 1 6 7 6 1 0 

^en2fecD i ctj-wmmfc&mmzmm lt^s* 

2*Ijm&^<DT\ SO'Po 1 1 i n g 3?> F^riUff-r 
5, CcD0ljTfct, 2@BOPo I 1 i ng3?>Kia 
oT lOC^^AXU'V h# 1 T I C*-KA©*-K 
I DtfM&RtlTt-'S. fCT\ U-^^^ti, I C 
*-FA*«»©iimffi^fcLT«F5£U Po 1 1 i n 

g 3T>F{c^^.T i cjj— FAfcoi,>Toiaa^fe 

SST'A— FI D "A" 5:«io^l3vy FfcttfnrT 

■§>o 

[0 0 0 9] 

L«fc 3 fc-TSWH] ±iai c* 

-F^xxATii, aso*-Fm*# («t> mm 

#) *<H8#fc}tSM£<D I CA-F^r3f^LTtine,^|B| 

i d*e»l/-c»h:» mmmttmfttfztcttxD i d 

(a-lflD) *fflSUtcSe*ai-ro LfrL, 'J— 
^©a{IIEHF*9lc|^B#tc^<<D I C#— KtfAottfc 

M-rso^BJSteftSo cons*, u-^-r^«T« 
aft Jkft&mmn & si\ *ijffl#©f!HEtttf* l < {g 
[ooio]itLt, 2Ao=PJffl#p. Qtf^n^n 

2ft(DIC*-KA, B/C, DteffiftLZV—??^ 

afs^j^0i 5RQ-0 1 6fc^t- 0 cft5©B*#fia-r 

'J-^^^OPol 1 ingnvyFKS 
LT. & I C *- Ftt, «UWtSS1«*B4: LT*- F I D 
fcSHILT^S. U— ^'T^tt, 4*St<0IC*-F 
A. B, C, D«*-KID*B»Lfett, ^n^-'n 

©i c*-Ytmmcmmu mk=L-^\ Dzmm-r 

#p, Q^eaoa^ieHrtfc^ft-rsct^ffls-rs 
^Ttc 0^o£-5£Mgfca«£fTfr£ttn(£&p> 

I C A— Ftoaff^fd I C#- Fv-X-rAtcitafc 

[ooi i] zcx**ma<Dmmi±, nmms&oi c* 
- Ftitffisas^Sfcwp^Tafi^Tdi^tc. mm&m 

mWMX* I C *- F*ffiVM$RBT?»JJ'JT?#5 <t 3 fC-T 
[0 0 12] 



-Ft:, I C^-FfcOMT'SfB^rff 51t?S®ilS 

Bfc-eflifi&sns. *aMasi««tt. asit^asmLfc 
sjsaon.— y i D%ra^KtftaiL/'c«^*fettSM 

B©aM«SHrtK#-r« I C*— KJBlcSWBJEiHSRa 
v^KSrSiSSMU 3.— if I Dtflfttti-CfcfcW&tt*© 

I C A- KftteMBJ£«««©flut*MStf* 1 1 1. 
ten— 9 s ] D^U-etftfrofcffiOt^TO I C#- 

F5SOHufSfS^#=i-7> F©ffiM{f ^OjM-T¥© 

t, mmLrc^.— *f i D^toi c a— kjsobSisjs^ 
ssr n v y f <o iMfg t * ntc *tis-r s Mi Bfi&niiRfr e. 

CD*- F I DcD^mt^OiMLTffl^cDn.— tf I D 4: 

[0 0 13] IC*— KA\ A-KID&tffOSOtt 
tHfflcDffifK, 3— +f I D&tf^O&DtftmfflOWHL Si 

-r s «t 5 tcflt^ u if ?BMg«in?ini 

iretSidfc-f T-tSo CcD*§£\ M8BW$R 

T-Aoms*^ 1 ca- K%«p^-rsjaa* 

FID, 3— 9 s I D«teS4S1fi»0 I C fj— FTrmi 
Lfct§-&, fs— F I D, rt— if I DKKRDtfM* 

n, jts@«wifflif$Bo**^*i:nso-e, ic*-f 

*<88&ft#& b, c i: *M 

ittScWT-ti. £fc, *-KIDOWS45S 

[0014] mmm 1 jn*eufa4, §ic*- 
d *«sw-r 5 *6©m 3 * * y s«*wr £ / < V 7 7 

-tf I D*«mLfe*&tt*03.— If I D^HuiaM2^^e 



1#BB¥ 1 1 - 1 6 7 6 1 0 

— #— F I D^tijbfcii^i F I D^itijfBSi 

3^^'JBB«K=l6)W-rs¥ia:4:*WU MIBfffl&^b 
MI3;*€-y^©te^£-;/&cjfobTBufEi C#-F 

ima*£ bfc*&«, vvrti©* * u ww^ottm tfr 

[0 0 15] ffiHESi2#&f±, SSB^fiLfc 

MI^S*3vyKtcflLtP-^^AXD7 F-c?ffi 

g&s}tfSt<o3— »f i Dtmmznrcm-Bric, asa© 

iiftlGHrt(c#-rs I C*- FSfcfcMfBfS^g^vy 
K«:B2&f§U #-^^AXP7 FT**— 3.— <f I D# 

«ttH*nrc«^t4*© i c t>— h'mcmzfo&mmcDW 
fttscD i c a- K3fc<Dffiaejsss#3v>' Kosagii*» 

DiMf ^HJbfc3— tf I D^tol CA-KJS 
cDBuIB^SScnvy FOiMft fc^nfc^JS-rSmiflBJS 
S1f$8fr5>©* — F I DCD^tBi:^riSDiMbTffl^cD3 
-If I Dtffltc^S^-a-K I D^iStSfgi?: 

[0 0 16] 

i nm&mo m 1 i c *- f->xta 

cDfllftirn-y ^HT'feSo CIO I C *— Ki/XfiH 

I C * — F 1 Ot, *^^cDtf$g5ttS 
8lO-«^*5U-^* (R/W) 2 0^1- 

[0 0 17] I Ca-Fl 0(4, rt-K«#C U-y 

Wiilr zmin^ffi i it. 'J-^^2 0A^co^a 
n?> Ftc/Sbrcit^sMs^f 3 i c i 2 ^s^jAA,-? 

MflHISS 1 1 ti, 7Vft lilt, ryy-f- 1117? 
Sff bfcT'^a ^-r— ^ x -f v : ^ ^x— ^ b T 

I CSI51 2tciM0, ^fc I Cgpi 2^P><D-r^->"^;l/ 
f-^^7tn^f-?lcaLT7>'ft 1 1 l^\j£ 
5D/A^gPl 1 2 t^rWbT^So 

[00 18] I Cg|5l 214, B^L^CPU (T-^^ 
a -tr >y if) trnfef) ~fu f'y K^m^hh^Wn t 
SCttitJJglSJnS. IDgilg|5l2 1, 3WF 
iSS'JgP 12 2, FgSgP 123, ffl^-^UIgP 1 2 4 

[0 0 19] 3V^KWSIJW 1 2 214, iifllsISg 1 1 * 
ilbT^MbfcU— ¥=7^^ 2 0frP.©§{i 3 F© 

S*3WF (1XT, po 1 1 i ng3T>F) , ^&— 
K^I^t5'J-b7havvK, X'J— 7 B 3W 
F, feS(/H4^-ffliD.aS*3vy F7?$.5o 
[0 0 2 0] I DgSSP 1 2 1 {C(4, *- FOBUffl©* 



(6) 

- F I D t •?-©£/— K©m*#*»g'j-r*fe»o^-— 9* 
i D^tisntfc'}, y— $f5-r* 2 ofr^jHiEgg 

1 l^acrsfi^n, nwKfsss'japi 2 2-ckbijs 

tlfe3?yFtfp o 1 1 i n gn7yh'T*feoftl^ 
{c, F I DSctf:x— *f I D^CCDMRtcfi^MJIgtf 1 

2 4 taswrs,, fi^agp 12414, a-fid> a 

—if I D, Rl^9«Wft^*C©«ifc:ffi*JLTfflJB*S 

1 d wie l < s{tT-# fcfr *fit&-r § fc46tc^ffl sn§ 

[ 0 0 2 1 ] FgSSP 1 2 3 l±, U — 220 

SUSP 1 2 2 -eSiS'J ^nfenvy Ftft- F^M^rSS*-T 
§xy— ^WKSSWiU -tr>y F*— FT'&ofcil 

F\ feSVHi'J -tr-y F*— Vic&WtZo CCTTt'r 

-f^-Ftii, r^f^rm -r^fr*.';-**^ 
-^-r^2 0 *6©«i3 w FAOjssfsiat 5 

^-FT-feO, y-fe-y F^-F*i:{ir^-r^7ttfllO$ 
SKNKOBfcftSt- FT'fc-So K09ffi 1 2 3 

a , c ti & © f ©ttfgsr m?n l & v > * * v ic mm L 

T*K„ 

[0 0 2 2] -7j, 'J-?*7-l'^2 0lt IC*-K1 

mm®&2 it. ic*-ki oicMtz&mmmzfi 

[0 0 2 3] j!{SIhI8S2 1 It. 1 1 fc, T> 

7~T2 1 1 A^d7to^f-??:f^ i/ZiXsT—ZK 

Vf"^2 1 l^jM3D/A^j&gP2 1 2fc*WLTV 
[0 0 2 4] 1i$B£Uigfl2 2 iSU^CPU (v 
tT-rSCttCtOJgfiltSn*, T :- -^BiIgf52 2 1, 3 

-t)-*ga§P2 2 2, *-K«aaP2 2 3. {f^MH5 2 

%'^y7T 2 2 5?:WLT^5o 

[0 0 2 5] T ? -^giIg|5 2 2 1 ti, {@*<D*-fAXD 
•y F^gSSUU ^-{AXn-yFft^ IC*-K10* 
6<DS«1f«*«t*ii*, *-Hl D, 3— *f I D, K 



f$IS¥ 1 1 - 1 6 7 6 1 0 

b&tiim^mitmfiLx&mm moms ©w**?-x -y 
tf-^i:Lt/ i ;'y77 2 2 5rt©7*— ^ffi«tcte«-r 

-5„ a.— *fif SSP 2 2 2 ti, /Vy 7 r 2 2 5 ftOf- * 

tea. — If I D^-a-^nTV^fc^tis ^^7 77 2 
2 5 if I DffimcftMtZo ft- KS3» 2 2 

3«, /^v77 2 2 5 ^(D^f-^mm^m^ntc^m 

*ft*/*«y 772 2 5 |*J<rjyj- F I DSHSfcttlfl-r S a 
«^Sai5 2 2 4 tt, 7J- F I DfiSgft©*- FID* 

riru *©*-k i vicm-3<vmwm. m^mm 

[0 0 2 6] ±iacD t totClgfi!(;?nS 1 C*-F'>7vf 

•So 

[0027] ic*-fi om<Dmm^m^m 3 
%#BBLTF^-r§ 0 ic*— Kiot±. y— 9^4* 

2 0£>afi»SHFtycA£i:, -t-F^Z^xf 
f*»«!Ki:fS (Xfy7S30l) „ ilCf'J-^y 
-f£20fr?>pol 1 ing nvyKJfeSiL (Xfy 
7*5 3 0 2, S 3 0 3 : No, S 3 0 4 : No, S 3 0 5 : 
Yes) , AO, K«S»1 2 3*^ffi»Sn5lB 
(D^t— FA^^X-f^— KT*«*fr (Xr77"S3 
0 6 : Yes) , {i^^SSP 12 4H, I DgiigP 1 2 1 

fr^ti— f i d, o.-+f i D*iiMfu aa*»^s 

s 3 o 7) . afiisiss i i cowwii£sisia%D/ 
A^gpi i 2, ryfti i i fciiCTy— ^ 

2 otcj^ff-r§o 

[0 0 2 8] 'J-?7^?2 0frf.(OS|3?yFA ! , 
Ut7F37yFT^o/i^ (XT77S 3 0 3 : Ye 

s) , ^e- fwssp i 2 3 a, ia©*- f* y -tz -y f 
>fa^, *— F*rttcsssn^*— k i D*t,oxy — 

FT-fet) (Xf -y T'S 3 0 4 : Yes, S30 
8 : Yes) , Y&T t^l?*:— F^oftS^, 
t-FBaSRl 2 38, K^XU-rt— KfcSSK 
L (Xf7 7'S 3 0 9) , *©t- KWffi**«CrSo 
'J-?*7'f?2 0A^Of|37yFtf, *— KrttefE 

»?hfc*-Ki D<D5aas*3v>F©»-&a (xf 

•y 7°S 3 0 4 : Yes, S 3 0 8 : No) , €- F'SSSK 1 

23a, ; t-F*7 T ^7^-i'y ; e-Fic-r^ (xf77s 

3 10) „ fl^toaaPl 2 4 «, C<D37yFO^ 
JSC/cSail*fT3 (Xf7 7s 311). 

[0029] ^fc, y— ^-r^ 2 offlij<DSaa¥WS*0 

4%«?BgUTWWr«o 'J-^7^?2 0(i, /W77 



F I DgEiS) ©"r-**«J*H{tb (Xf7^S 4 0 
1) , ii{llHlSS2 1 po 1 1 i ng3T>K*aitft 
I CA-K1 0^e.<DSJJWi£«F«*©Sm«l«*JB 
fiStTS (Xx-yT'S 4 0 2) o ttJIUE&lfHH&Sfll L fc 

S 4 0 3) » ISt)tta^*ffioT«HW*S«r1fai**iE« 

iWMRT*«fc*&U\ ^©-r-*tc, R&&Ay£*>rA 
XD7 h<D|llMS%*-r-r>-r f -y ^X^ttlraLT/S-y 77 
2 2 5rt<0x— ^S«fc«*fl-ra (X-r-y^S 4 0 
4 ) „ a— »fSagP 2 2 2(i, /W772 2 5 rtOf- 
^W«?tl/cf-?^fx7 7L (Xf'y7'S4 

0 6) , S45a- tfl DaMffift&SfcfUBfrLfcJfr&H: 
(Xf'y^S 4 0 7 : No) , SB&OfUffl^jIfKEHrt 

tfiFfiE-r*B*«#jffil»2 2 4Jc«w-r*. ewe* 
0 , iHfjfflSaB 2 2 4 tt, >J-b7h3vy FSrilft @8S 
2 1 tcm73-r?» (Xf77S 4 0 8), 
[0 0 3 0] n— tfffilgtf 2 2 2©fi7 *©IBS, -r 
-j<il*tttlft«nT^«a- «f I Dtfiot- (Xf7 
7S 4 0 7 : Yes) , 3— 9* I D^tfttJ93tf-?&9fc 
(Xf7 7S 4 0 9 : No) . 3.— 9*1 DfHsEtC^ 
©a- *f I Dfct&SftfS (XT--y-7°S 4 1 0) „ £fc, 

x-^s«^^^nrc^--+f I Dtf 10T\ ^©a- 

•9 s I D#3— 9 s I DMOa-f I D ©ifr&ti 
(Xf77S4 1 1 :Yes) , ffiM®2ffll*l©*iJffl## 1 

AO*-H I D**— H I DffimcfeM-tZtt&lcZ 
(D^\m^M^2 2 3fc£*.5<, ff-^MSgP2 2 3 
ti, *©#— K I D5rf$0 I C#— FKX9 — 7*3Vy 
F*2HgrS (X-r-y^S 4 12, S 4 1 3) „ 
[00 3 1] a— !fS3ffi2 2 2li, £fc, x-^M^c 
IC3— 9* I DffloUS<, fro, ^-©3— +f i Dtf 
^77r2 2 5^-f I Dl«Oa- 9 s I D.fcgfc 

(xf77s4 1 i :no) , ^■mmm.^rcmm 
u ?<Dm%immwi$2 2 4 tee*. 5. cntc^Dft 

2 2 4 (J, U -try F 3W F ^iMfg-T 5 (Xf 
77S4 14). 

[0 0 3 2]f-i'fI92 2 1(i < ^AXP7K: 
§«1f$gtf 10fc&<, fro, ;Vy77 2 2 5F*9©#- 
F I vmmc'r—itftrs.^hZlX (Xf77S 4 0 5: 

no, s 4 1 5 : No) , mmmmpucit i c *- f#<#& 

L4l/^MRL, *<Dg*e^ffl ! a»2 2 4fc£*.5o 

{f^aaP2 2 4«, ctuct!? p o 1 1 i ngn^y 

F^WiMfg-rSo $/c, ?^AXn 7 HcgfltitSSfrl 
OW<, frO, A777 2 2 5I^(D*-KI DTOC 
(XT77S 4 0 5 : No, S 4 1 5 : 
Yes) , C#-F£lg»JL&fr-=>fc:fr\ 

1 c*-H4iiSLTi/^oT, ra^a&s»2 2 4«, 



^¥ 1 1 - 1 6 7 6 1 0 

*- F I Dffl&fr<bGM<Ol3— F I D^SItf, iHI^S 
^rtf 5 (XT7 7S 4 16), 
[0 0 3 3] C©«fc-5ft¥JGTa*ISfT3CfcfC.fc»K 
•J-^7^'^2 0!i 1 fi^yaffifcJt^T, ^DiljilCil 
<ftl#i:&S I C#- F 1 0*«r£LTffe«iHg!&*tt 

[0 0 3 4] ^fc, &mMfct&(D I C£— Fv'XT-AtC 

Pfr, I C# — FA 4: I CtJ— FB©2ft£-^%, fjffl 
gQftM C*-h*CtI C*-KD©2ft%fifoT, IB] 

^-fAX07 h©— #ij£05 (a) , (b) lcffcf 0 
[0 0 3 5] 05 (a) Tit. V—?^* 9 2 0fr<b<D 
lIs]g©Po 1 1 i n g nv^CftLT, lOtf)©^ 
AXD7 hO^Y5>^T* I C7J — FAfr, 20i6©£ 
-T2»XD<y F©#-T 5>7"T*3O0 I C#— FB, C, 

d fr\ ^n^mmm^mn^mn l tjs&sf lt^s. 

cOt^ l>-2*5>f# 2 0<D-r— *WH8B2 2 1 tt, 
AXD7 F©§#fi}$gfc:OfTt;J\ fl7^Ctt §g 

OfcfcfcHLfc^fcLT, -r-^SSgB 2 2 lit. 

72 2 5©f- £^«&C3— if ID. F I DSrtSIrt 

t§. 2oa6©^AXn-y F©§f81f$Bfr5>fci:ffil9fr* 

«w?hso-e, f-^»2 2 nt. mmsm&2 
2 4 icttLTmmmnT*&z>£t z>o c©« 

l-f IDi'lOT'^t), /Vy77 2 2 5rtffla- 
■9 s ! DSIg«fefe50T, 3.— 9'gSgP2 2 2 
tt. 3— 9M D "P" *3— 9" I D««K:te«lU *- 
KSi«52 2 3tt, *-KID "A" **— KIDtiW 

[0 0 3 6] ffi^$aHaP2 2 4ti, ICA— FAfcML 
T, 2/-KID "A" ttt^XU-ynv^F^JMfl 

l?Jg, 'J-^Y^ 2 OtDiiflSEHrtO-r^T© I 
C*— FS5Tfc:pol 1 i n g3-7yK^HIf5„ 

[0037] 2lH]g<7)pol 1 in gnTVFtC^tb, 
IC*— KAt±, XU-7"3?>K^iU K 
©^e-F^rX'J-y*- FtC^MLTl/^<DT\ C<D I 
C F Afr&titoWft«ffi«*<ai<i£ttfti,\» 1 oft 

i^ttliL^tLT, x-^eilg|5 2 2 1 It. 
>%V7T2 2 5©f- ^ffStca- 9 s I D> KID 

t«> K»)^«im*tia<o"c ■7-*-^Bsa52 2 1«, 

ff^ag|52 2 4tC*fLTigfi1f$gT*fe5g^jl»J-t 
•So STc, a-f IDA'lOTfe!), 772 2 5F*3 

©3— 9-* i Dffimd&wznrz=L— v i Dt— a-rs© 

T% *— 2 3 ti, yj-F I D "B" F 

i Dm^tc^ifl-r^o 

[0 0 3 8] m^m.^2 2 4 It. t) — FA, 7J-FB 
tc^LT. ^n^*tx©7J-F I D4:ttlcXU-7 p 3T 



TOI CA- FJfcT'C p o 1 1 i n g 3?y Fft&ff 

[0 0 3 9] 0 5 (b) fC3lHia<DajWJSS«FB*=iW 
FoaSflWk©*!?*^. IC*-FA, BfcttLTX 
U— F#gfg£ftTl^.ScD-£\ Ctlf.OI C# 

- Ffr£(i*flW/S^1f^#j£{f l 046©^ 

htC(*. IC*-FCO> 2046©*^ 
AXn-y Mcii, I C f}— KDOttJ01f&&fllffi«<*-ti* r 
nSSMStlTl/^. f-*fl»2 2 1 cD^-x-y 
JH. if^e»OW$gfeIE^'7 ? -^i:bTM^€.n, /Vy 

[0 0 4 0] ^Hl^tLfcn— 9* I DIZ 1 ^T^^^ 
/^7rrtOa- f I D«*Jc«rtft*Jhfc3.— "»f I 

:x— 9*ga«P2 2 2'i, 'J-b-yhnwF 

lasers J: 5 emails 2 z 4ictt^rmt>?z>o ft 

2 2 4 »i, #* — Fte U -b <y h 3 W 

-r§<t3a€iHi8S2 ltca^-rso 

^ng * - F Ot- F ft T 5 7- 4 7*:— F fC LTtf^f 
5» y-^7-f*2 0tt, po 1 1 i ngnvyFSI 

D « £ T d ©fflafttS 0 Jgf o 

[0 0 4 1 ] Jfclc, 0 6 Oi 3 icfflffl^tf 1 AJSW-fcft 
0, Pol 1 ing37yKICJtLT> 1046^0*2 0 

wjew«*iwas«*nTv^*«^, f*-* 2 2 1 

tULi&^OT', A777 2 2 5 tDT—Zffiig.lCZ.—if I 
D, F I D*feM?Zo C<D££\ =L— f I Dtil 
oftot, a— 9*BJi9$2 2 2 tin.— 9*1 DfHHftc, * 

- FflRl»2 2 3'4*- F I Dffiifc ftlftia-f 
ID, *-F I D%W§ 0 ffl^a§|5 2 2 4tt, 7J 

-fi Dffimzmwztircfi- v i D'cft-rsxu-:/ 

3V>F«03SiMi: 2 0S(Op ol 1 in g 3 W F 

FA^©Sfl1fffi*^<, l|Hl@Opo 1 1 ingn? 
VFKittLT/S-y^rrt^TJ- F I DbH^C*— F 1 D 
"A", "B" SMftBStlT^*©^ <b*&lm2 2 
4ti, g-n.—- 9* I D, 9* I Diililc^:?) 

#-f i Dtca-^<is$g«aaftM^-rso 

[0 0 4 2] W±Oii®^P>B^P)*^«t^tC, 

F I DtciiaATa— »f 1 DftHBf'ciMfg-rs.fcS'cLfc 

1 c*-fi ofcigm-rs*-eo^iffl%3sjg-rsiii:^ 
[0043] (£2 mmmm) vac *««§©sis 2 has 



ftBfl 3 ? 1 1 - 1 6 7 6 1 0 

Bm*WLw?2>o c<DmmmT*te. ic*-fio«d 

I Dga»l 2 1 'c, *— F I DXtfa.— 9 s I DftS^ 

jsffl-rs,, -e* EnstcaHS© 1 c*-fi o^e. 

XQ7 FT U — * 2 0 fcpjjg Lfc^T'feoT 
[0 0 4 4] I C*—F 1 0fr5©«J»!fS«F 

t>«m?3^ 3.— tr 1 Dta-f 1 D»t»«mw#, w 

0«mWF*ttt, *-FI D&tfa- 9*1 D©&t)8ttmc 

[0 0 4 5] CCTIi, ElCiLfeMOICA-F 
v/Xf-AtCfc^T, D/A^gP2 1 2©i^%*©j; 
SfcLfcfc©^**,, D/Ag«gB2 1 2fi, 7Vt 
t2 1 1 TSfSLfcZxny-r-^ftr^ i/Zfl/T—Z 

"1" i:?5:5<t-9tc-r^o oSD, Jg»©SJ8HJS28Flfl?B 
^ilLT08 (c) fc^r<tdfcffiiti*^#<aoy"c 
SJBO-r-^ftSffiLfcfcfftc, 0 8 (a) ICTjktXo 

08 (b) com^^mLrcm^tmm^T-'-^ t 

Lt^tS. C 5 %#*fi!t<0 I CA-Fl 0*^621 

1 c a - f 1 ofl(ij<D$MB^iiit«\ m 1 mmmtom&t 

[0 0 4 6] -7?> 'J-^7^^2 oiij©iaa¥iw«, 
i9Sy'i 1 ofc^ftfeO-ea&So $f> u-^-y 

^ 2 0(4. ^777 2 2 5rtOg-fflM (-r— n. 
-If I D««. *-F I DM^c) ©-r-^ftWWItb 

(Xf'y7"S 801), pol 1 ing 3V>F^| 
•T^ (X-r-y 7°S 80 2) „ -r-*Sag|52 2 1 S, ^ 
1-AXa-y Vm\cm.frTkh J fc& I C yj— F 1 Ofrt><D® 

oTBS^-TS (Xf77"S8 0 3) „ ffl^tD^-l'AXa 
•y FOWWfSSrWSfcO^Tx 3- +fl Di!)M^ 

oi^esfr 5a-f id s t mm l fc« 

^« (Xf7 7"S 8 0 4: Yes) , ^(D^m^^MU 

2 2 4»cjisrrs„ cntcj;')«^5aiia52 2 4t4, u 

•tr-y h 3Y> F^t^TO I Cyj— F5BT(CiM{g-r^ 
(X-r-y 7°S 80 5) „ 

[0 0 4 7] gfc. n— 9*1 D, yj— F I DCD^-tl^n 

7 7- 2 2 5ft«Dx-*1P§lc'ct&fc<rr-£> (Xx-y7°S8 0 
6) o Ctl(Ci^^AX07 F«©T f -5'«tt3b( , Blft| 



%M&<Dfr'^y 7 T 2 2 5 rtOf-'-^nl^tC 
^•xv^-T?) (Xf7^S 8 0 6) o fcLh<D*Qa*£* 

[0 0 4 8] 3— +f*ggg|5 2 2 2 It, >^;-7T 2 2 5ft 

8) , 3.— tf I Dtf«»»JBi65i:WWLfc»£-tt (X 
f'yys 8 0 9 : No) , ^<Dg£rfg-5§fi!Hig|$2 2 4 (eg 

i§„ immmt$2 2 4«, a»©fijffl#*KiiLfci: 

0) o 

CO 0 4 9] 3.-+f eSSfl 2 2 ZOfi-^OSS, 
777 2 2 5rt<07*-*S«tet&WSttfc:3.— If I Dtf 

lillU^< (Xf77 f S 809 :Yes) . 3. — +f I 
D«W3&MBWK[0»&« (XT77S8 1 1 :No) x 3 
-If I »f I D S (Xir-y7S 

8 12). f-^MOa-f I DtmC^>"rv 7X 
0^3- F I D (S 8 1 4 : Yes) , £— KB 
S!g|?2 2 3(4, K I D**-K I DSttttCftM 

■T5 (X-r-y 7°S 8 1 5) „ 

[0 0 5 0] Sifc, ;<7 7r2Z5rtOf-*i«Kffi 
*ASftfc3.- +f I D#lfflSLfrfc<. fro, foa- 
+f I VffiW<D=L— «f I DfclBI-^-a- (X 
T77S 8 0 9 : Yes, S 8 1 1 : Yes. S 8 1 3 : Ye 
s) , fro, ■7 , -*«*©:x— f I DtinH^^'-y^ 
XOyj- K I Dfr£Si§^ (X-r>y^S 8 1 4 : Ye 
s) > *-KSBMg|5 2 2 3(4, *-©#-K I D«r*-K 

I DiMlcfettL (Xf77S 8 15). ^©£- F I 
D£Wo I C*— F(cX'J-ynv>K^ils{aT5«J:^ 

immw.W2 2 4Km™ztoti-?% cx^-y^ss 

1 6) o 

[0 0 5 1 ] 3— »fgagP2 2 2«, ^777 2 2 51^ 
Of- £ffi#lc:x— - ^ I Dtfl llLA^i < , fro, 
Oa- 9» I Dfr3— +f I DffitSrt<D3— if I D 
%&(4 (Xf7 7S 8 1 3 : Ho) , ^E!<DKiKLfc*iJffl 
#(4lAfcfr\ KfcffllO*— K*B»LTi/^50T. U 
-b -y h 3 V > F^ff-T § «fc 3 icm ^MUgP 2 2 4 'sjg 
^tt57J-f 3 (Xf 77S 8 19). 

[0 0 5 2] -r— £S3ig|52 2 Hi, ^AXd-y F(C 

gmmmtt 1 ot%< (xfy^s 8 o i ■. no) , fr 

O, ^7 7 7 2 2 5I*)<D# — F I DUtSfc&T 2 '— £fr& 
l/^£(4 (S 8X^y7°l 7 : No) , IC*7— Ffcltfe 
fcI2f&'L&fr-?fc:<DT\ po 1 1 i n g a?>K?:JMf 
•T5«t?fC{f^ag|5 2 2 4^^. 

[0 0 5 3] 7-2Wmi$2 2 1(4, §{lfit$8fr 1 Ofe 
&< (Xf77S 8 0 7 : No) , fro, ^7772 2 5 
rt<D*-K I Df«Etf-?i!(«a&5i^ (XT7 7S 8 

1 7 :Yes) , 4"lel« I C#- FfcSIKL&frofcfr*, 
3®£(C I C*-K*HiLT^SOT, «^5aiia52 2 



1 1 - 1 6 7 6 1 0 

4 (4, ^<D7J- F I Dfr 5fflft© 1 tfc%atf, afSJUS 
^tf -5 (Xf7 7S 8 18). 

[00 5 4] #(C, ?Uffl# P fr, I C *- F A £ I C fl 
-FB^ff*., fiJffl=tQfr I Ctj-FC t I Ctj-FD 

T€fc£:£<Dffi{i^Jli0J£ig 1 1 (a) , (b) (C^ 
to 11 1 (a) <D#iJT*(4, V— Z^JZ 2 0fr6><0 1 
[HlgOP o 1 1 i n g3V^F(C*tLT, 1 Ofeco^Y 
i>70 7 HO^S^t I C*— h*A#fi&U 20 
fe^^-fAXa-y hcD^-Y = y^'Tti. 3OC0IC7S — 
FB, C, D^HH^fCfS^LTV^o Z<D£%, V — ? 
7-l'^2 0©f-^fl3 2 2 Hi, ^l , AXD7h« 
fcSfl1f^%M*3i»> 1 ofeO^-TAXa-y h<D§fl 

6, iEf Sf-^fcLT/Vy77 2 2 5«f-^» 
*-KID "A" , 3-+f I D "P" *faM?2> e 20 
^-YAXD-y h©§mifl$g(COV>T(4, f-^ti 
g(52 2 1 (4, 3.— if I tf I D(D 

81%ttfflt5®t, /Vy77 2 2 5(D&ffim*mmit 

L> §1 CA-KB, C, D(£;StfLT, 'Jt-yhW 
Ktpol 1 i n g 37yHi^ft5. 
[0055] 011 ( b ) It, 201Opo 1 ling 

20»?^AXD7hTU ftlfnA-KlDIi 
S&3fr3— tf I Dtt|l|— *©T% E^%-r— ^fc LT 
^777 2 2 5©f-^lC 3— if ID "P" . 

"Q" *#MfrTS. SWA7D7 M?tt*— KI 
!l{SLTI/^OT% A777 2 2 SOf-i'SK'^A 
— F I D<D&mt?ft>tim\ 

[0 0 5 6] 3— ifBHBgP2 2 2(4, /W77 2 2 5© 
f-yI¥rtOi- tf I Dtf20 ( "P" , "Q" ) 

ffl^Mngi52 2 4t5ijip-rs. cmtctD, {f^sangp 

22 Alt, #1 C*-F(cWLTU-tr-y h^wFi: p 
o 1 1 i n g 3 VVK^StSo 

[0057] cct"J- Z'y'OL 2 0 oaiiffiHrtofU 

fflf*MAK49fti^Oi%8l 2 (a) , (b) £ 
th-To 012 (a) (DmVIt, Po 1 1 i ng3V>F 
IcttLT, 1 O©^ AXD7 h(c I CA- FA, B© 
SWH*S»««V**. CO^ f-?fl*2 2 1 T? 
14 X 3— +f I DOH)*«HlU6^(?)?, lE^f-^ 
iLT/«777 2 2 SOf-^ilSta-f I D "P" 
*t&JW"rSo *— KI Dlt, ?gf8LTl/^©T% /^7 7 
7 2 2 5«f-^i^*- F I Dcot&^«tffen^r 
V^o ^fc, 2 046<7)£^AXn-y F(C«^f1f#S*^ 
V> 0 Ctt, ^7772 2 5 rt^f-^S^t fi 1 IS 
©3— »f I D "P" tfteMZtlT^Ztf, ^r—ZW&V) 
3— «f I Dtlsm-O-r y ^X©7J- F I D^^l/^<D 
T% K*i8W2 2 3(4, 2lalg<Dp o 1 1 i n g3 
v>F£iM{rf £«fc3(Cfi*t$aJIg|$2 2 4 (C^t5„ 
CtKCJ:^, 2lHl@©p o 1 I i n g 3x-yK^§ I C 



*— KA. BJBTfCjMff Jti, HI 2 (b) <D<£?&j1 
[0 0 5 81012 (b) OfiRJTii, 20CD£-rA7.n 

•y h tc jen^n ic*-fa, b comMfc&ffi & 

So CCOi:^. -r— £WJiga5 2 2 1 Tli if 5 CO £ -Y 

fcttwrrs,, a-kid. 3-— f i Dtfnfn 1 

^y77 2 2 5©a-!fIDl«, A-KID 

[0 0 5 9] V—PUZZ OH. 3lHlS©p o 1 1 i 
ng3V>-K%*ICA-KA, BtCX'J— 7 P 3W K 
tWciUfi-TSo C ^AXD-y Hcgfl 

«ffl^*<*0, A777 2 2 5rtOA-KIDl«lC 

-^*2ott, ic*-ka, Bicmt)Z>m$&mm 
ttffiiik-rzo 

[o o 6 o] c<d&?ic s mzMM^mvit, i c*- 

Fl 0#, H7^-r«t3ft-r-d'«JlO«I»B*S«F«* 

( 1 ) F I D. a— if I DWfcSftSffiSSc© I C * 
-F^IBl-^-TAXa-y hTiKiLfci§-&«:, ft— F I 

fftttitirefiM&iknsQ'e, u— 2 0 

(2) A- F I D<D##S£*j!fiS<0 I C# — Kj^W— 

«tfc £ C i: % R g£ T* % 5 ck v lc & % 0 
[0 0 61] 

^Kio^fflA-Ki/^fi*, ±121 
c a- f i o ^insea^fuffl-rs tzvmwmiJj 

r£i/7>7-I±t LTO^figjb^gT-^So sfs*^ffl#- F 
£(4. A-FI DRtfcx— *f I D<DtS*\ ^46fijffl#^ 

^ntfeo, istuawj^ e> ©s*»c*s h*m 

%1)Uti$.W V % % «fc 3 til * o T V ^3 o 
[0 0 6 2] C©«t3a**»ffl*-F">X-rA7?t4, 

fc, 3ML«<llfr&<0po 1 1 i ng3?>KtCfSi;T, 
[0 0 6 3] 3c*L«<B!T«, COfflJWJ&aFWSKP&ffiS 



WBflV 1 1 -16 7 6 10 

<"<T© I C A— FSBfC p o 1 1 i n g 3V> F^SiMfl 
-TSo f l/T> 3.-9*1 D* , ttWT*#/'c*&»i. 

•9 s ' I DA^ttJ-effJ&Jb^fcflfiflO-r^TOSff^ffl*- F 
5BtCpo 1 1 i ng3WK*Bi!t§. CtlZMO 
&-?C£lc£t), 5ft*U$t4. ■T'<T©**#ffl*-Fi: 

[0 0 6 4] IffC, 0 7(Df-?lMtoa^tf 

tt<ommffimmcmmc&<(Dmm&mi3- f#ao 

So 

[0 0 6 5] ^*5, «±©BHJmi, ^SS*3V^K 
i: bt, po l l i n gnv^F^rfflV^fcif-a-O^J^^ 
Lfctf, il#l!M&«te*-H I D^jx— tf I D©jMff* 

^^■TSiltA^T-^So 
[0 0 6 6] 

© i cA-Fv'x^Atctn^ $mmm<Di c#-f 
t, ^raftvL^nfciff^fiia^s^^ns i c*— 

K->Xfi, MSi(te©I C#- F^F^Lfc 

f"Jffl#tc«tS^I CA-F^lHjatfiJffl^rslFS-rs I C* 

[HfficO®^?^] 

[a i ] *mm*mmi>rc i c*- fs/xt-ao^*!^ 
[02] mimmmm<Di cx-Ffrzmmzti&inm 
m 3 ] ^ i mmnmic ^ska- FMosag^iita 

B^0 O 

[05] (a), (b) imimmmmo) i c*-k-> 

x -r A J; S ffifiey cDUi W 0 O 

[0 6] s i mmmmtcio^r. mm<o\ c*-k* 
[0 7 ] ^mmw. 2 mmmm<D ic*- f^ e. iMfi^ 

[0 8] (a) *4«2*S6JB«0 , J-^l'*^fllAS 



D/A£«ffl©ffi*>fi#0>J*;5Vr0, (b) , (c) U 

cidd/ a assiapo A*»«^0n*^-r 0 O 
[@ 9 ] ^2 nmmmic & % u - v -r *«i©«ra3MB 

mmwrn ®9oi?) „ 

[011] (a) t4^2HfiSJf^tC*5V-T. 101 (Dp 
oiling 3Y>K(CjttLT 1 ~D<D<D I C# — h'->X 

[iai2] (a) izmzmmftmicis^-c. lmscop 

0 1 1 i ng3V>K(C)l!tLtf»3''l'AXD7 HC 

1 ocdo.-^* I D &dtr*Wl£&nmtf S t> , 2 046<D 
5>^AXD7 MC2 0©n.-+JM Dfc^tfffllHJSSFflWB 
^feSlS-o-OW, (b) te2 0g©po 1 1 i ng3V 
> / Ktc^fLT2OC0^^AXa-y Hc^n^'tll OcD:n. 

[013] (a) «^S->XT-A(CcfcS'J-^7-r^ 
A^liSn§WSS*O^0, (b) , (c) 

» * - k ^ 5 JM« ? n 5 u^omm^m momm m a 
im 1 4] mmmzsx7-L>ici3^T, v-p^-mom 

[01] 



1 1 - 1 6 7 6 1 0 

l^Sfil^J&jSLfcSilliBlo 
[01 5] f£*12->X-r.M;:;!o^T, 2A<D*iJffl#P, 

{f^J^L/c^0„ 

[0 1 6] K*S!S/XxAfC«J:S(fi©ii^iffy<OBiWBI. 

[flF*t©iHHI?] 

10 IC*-H 

II. 21 am 

III. 211 TZ/7~f 
112, 2 12 D/A^J&gfl 
12 I Cgl? 

12 1 I DSSgtf 
1 2 2 nwK^'giJgP 
1 2 3 -t— KffSSP 

1 2 4 {Ufaasgp 
20 y— ^-r* 

2 2 fitfgffliigp 

2 2 i ztmffi 

222 a-+fm : asp 

223 *-KSa« 
2 2 4 {g-^SaJigP 

2 2 5 /Vy77 




[0 2] 



[0 7] 



»-KID 



*J-KID 


2>- KID 




3.— If ID 





(12) 



WHW 1 1 - 1 6 7 6 1 0 



[03] 



[0 4] 



[ Start ) 




: No ( 






aim 



[0 5] 



FVW Polling 



(a) 



[Steep ID : A & I 
g Polfing I 



K A 
A- KB 
KC 



/i- KID : A 



J,— yiD : P 



a— yiP: Q 



] E 



U- KIP : B 



: P 



/i- KID:C 



J.— yiP: Q 



ft- KIP : C 



3.— If IP : Q 



2»- KD- 



!f IP: Q I 



a— tflP : Q 



(b) 



R/W 
A- K A 
*-KB 
ft-KC 
*- KD 



Sleep ID : B & 
Polling 





* - K ID 


C 






^-tflD 


Q 





| Reset | 



*-KID:D 



I) 

(13) 



«fM¥ 1 1 - 1 6 7 6 1 0 



[06] 



Polling 






Sleep ID : A. 
Sleep ID : B, 
Polling 




Read from 
ID: A 






A- KID: A 
=L--?ID : P 














*J- KID : B 
J--tFID: P 













































[08] [09] 




mmw- 1 i - 



16 7 6 10 



tm i o] 




[Hi i] 



Polling | j 


i| Reset] 






U- HID : A|i— !f ID: Pltfcfti^ 


1 
I 




*-KID:B|=l— *ID: P|^tW?#| 


1 

1 




*-KID : C| J---yiD : Q|&iitf?^| 


1 

1 




A- KID : D|a~-y<ID : QH^Jftf^rj 


i 





(b) 



Polling |[ 




| Reset | 








U-KID: A|i-if ID: P|J£tfJ?3^ 








U- KID: B|a-1flD: P|fc*tf« 


1 

i 






K ID : C|^--tf ID : Q|«£itf^ 


1 






±f- KID: D|i-*ID : Q\&&&^ 









(15) # F»W 1 1 - 1 6 7 6 10 



[HI 2] 



(a) 

1 Polling | ! 


■ 




1 


| ft- KID : A| J- -if ID : P|&ft&^- 




1 


±>— KID : B | a.— If ID : P\&&& J $ 




1 


1 




■ 

(t>) 

| Polling |! 


i 

1 
1 




1 


U- KID : A|i-tf ID: P|^^ 


1 
1 




ft — K ID : B | J.— tP ID : P IttfcW^r) 


1 

1 


1 


1 

1 


... 1 


i 


i 



[0 13] 



(a) 



Polling 37>K 



(b) 



2j- KID 



(c) 



ft- K A 



K ID : A 



Sf*y«WtfJ^:a 



ft- KB 



KID : B 



* - K ID : r? 



(16) 



«fM¥ 1 1 - 1 6 7 6 1 0 



[0 14] 



A-KA 
*- KB 

KC 
2J- KD 



| Polling 


1 A 1 1 


1 II ^-fA 

1 Pol,in a \\*uv h# 1 




Read from ID : A 
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